Effects of C1 inhibitor on tissue damage in a porcine model of controlled hemorrhage.
Activation of the complement system has been associated with tissue injury after hemorrhage and resuscitation in animals. We investigated whether administration of recombinant human C1-esterase inhibitor (rhC1-INH), a regulator of complement and contact activation systems, reduces tissue damage and cytokine release and improves metabolic acidosis in a porcine model of hemorrhagic shock. Male Yorkshire swine were assigned to experimental groups and subjected to controlled, isobaric hemorrhage to a target mean arterial pressure of 35 mmHg. Hypotension was maintained for 20 min followed by a bolus intravenous injection of rhC1-INH or vehicle; animals were then observed for 3 h. Blood chemistry and physiologic parameters were recorded. Lung and small intestine tissue samples were subjected to histopathologic evaluation and immunohistochemistry to determine the extent of injury and deposition of complement proteins. Cytokine levels and quantitative assessment of renal and hepatic function were measured via enzyme-linked immunosorbent assay and chemistry analyzer, respectively. Pharmacokinetics of rhC1-INH revealed dose proportionality for maximum concentration, half-life, and the time span in which the functional C1-INH level was greater than 1 IU/mL. Recombinant human C1-INH significantly reduced renal, intestinal, and lung tissue damage in a dose-dependent manner (100 and 250 IU/kg). In addition, rhC1-INH (250 IU/kg) markedly improved hemorrhage-induced metabolic acidosis and circulating tumor necrosis factor α. The tissue-protective effects of rhC1-INH appear to be related to its ability to reduce tissue complement activation and deposition. Recombinant human C1-INH decreased tissue complement activation and deposition in hemorrhaged animals, improved metabolic acidosis, reduced circulating tumor necrosis factor α, and attenuated tissue damage in this model. The observed beneficial effects of rhC1-INH treatment on tissue injury 20 min into severe hypotension present an attractive model of low-volume resuscitation, particularly in situations with a restrictive medical logistical footprint.